Effect of chlordecone on pH and temperature dependent substrate activation kinetics of rat brain synaptosomal ATPases.
Chlordecone, a polycyclic chlorinated insecticide known as Kepone, inhibited the activities of (Na+-K+)ATPase and Mg2+-ATPase in rat brain synaptosomes. Altered pH and specific activity curves for both enzymes demonstrated significant inhibition by chlordecone in buffered acidic, neutral and alkaline pH ranges. Noncompetitive inhibition with respect to activation by ATP in the case of (Na+-K+)ATPase was indicated by altered Vmax values with no significant change in Km values at any pH studied, except at pH 9.5. Mg2+-ATPase was inhibited uncompetitively as evidenced by altered Vmax and Km values. The activities of both ATPase were decreased in the presence of chlordecone at higher temperatures. Activation energy (delta E) values were found to be decreased significantly in the presence of chlordecone at 37 degrees. Arrhenius plots of both ATPases preincubated with chlordecone were found to be nonlinear. In the presence of chlordecone, Vmax was decreased without significant change in Km values for (Na+-K+)ATPase at all temperatures, suggesting a noncompetitive type of inhibition. In the case of Mg2+-ATPase, similar noncompetitive type inhibition was obtained at 27 degrees but not at 32 and 37 degrees. The kinetic data in general suggest that the chlordecone inhibited (Na+-K+)ATPase noncompetitively and Mg2+-ATPase uncompetitively at all pHs and temperatures studied. The present data suggest that inhibition of (Na+-K+)ATPase and Mg2+-ATPase, the two membrane-bound enzymes in synaptosomes, by chlordecone is temperature dependent and pH independent.